Increased Risk of Preterm Birth from Intrauterine Exposure to Mediators of

Inflammation

Intrauterine exposure to mediators of inflammation due to infection of either vaginal, cervical, or
uterine sites, or of more distal sites (e.g., periodontal disease) is associated with an increased risk of

preterm birth. |

General Information

‘ Broad Focus Area

Undesirable outcomes of pregnancy: birth defects and preterm birth

Background and
Justification

While the cause of most preterm births is unclear, evidence of placental or
chorioamniotic infection is present in up to 40% of all spontaneous preterm births
and in up to 75% of those born before 32 weeks gestation--the infants at greatest
risk of subsequent adverse outcome.* Numerous common organisms of generally
low virulence (e.g., ureaplasma, mycoplasma, gardenerella) have been associated
with spontaneous preterm birth. Chorioamniotic or vaginal markers of
inflammation and infection have been associated with preterm birth in the absence
of identifiable infectious agents. In addition, potential associations between
periodontal disease and preterm birth have recently been reported.®

Prevalence/
Incidence

Each year in the US, approximately 12% of all births are preterm (<37 weeks
gestation).* Two-thirds of all infant deaths in the US occur among those born
preterm; preterm birth is associated with substantial neonatal morbidity, a high risk
of long-term neurodevelopmental deficits, and low academic achievement.” In
term pregnancies, about 1-2% are affected by chorioamnionitis (intrauterine
infection)ﬁ; in pregnancies ending in preterm births, the prevalence of such infection
is higher.

Economic Impact

A report based on 1988 data estimated an annual incremental increase of $6 billion
in health care, education, and child care costs attributable to children <15 years
born low birth weight (LBW), compared to if they had been normal-birthweight’
(69% of LBW children are born preterm).® This underestimates current costs
because of increasing preterm birth rates and improved survival of preterm infants.
Due to large socioeconomic and racial or ethnic disparities, the US population does
not evenly share the medical, educational, and economic costs of preterm births.

Exposure Measures

|| Outcome Measures

Primary/
Maternal

Maternal infection/inflammation:
- Infection serology (lymphocytes,
antibodies, cytokines/ interleukins,
inflammatory markers)

- Cultures (cytokine;
metalloproteinase)

- Medical history of fever and
infection (medicine usage) during
pregnancy

- Dental exams

Primary/
Maternal

Methods

- Blood samples

- Vaginal/cervical cultures
- Examination by a medical
professional

Methods




- Interview ]
- Medical record review
| Life Stage | Prenatal || LifeStage |
Primary/Child | Prenatal infection: [ Primary/Child | Preterm birth:
- Umbilical cord/placental culture - Gestational age; birth weight
(antibodies; cytokines)
Methods - Physical sampling at delivery Methods Examination by a medical
- Placental culture/exam at birth professional
| Life Stage | Birth || LifeStage | Birth
‘ Important Confounders/Covariates
| Economic status | Increased risk associated with low educational level; unmarried status”
Race/ethnicity As a percent of live births, 17.6% among Blacks are preterm, 11.4%
among Hispanics, and 10.8% among Whites.'°
Mother's medical history Increased risk associated with maternal smoking, alcohol consumption;
older maternal age (indicated preterm births); younger maternal age
(gpontaneous preterm births); low or high parity; previous stillbirth*" **
1
Others Increased risk associated with caffeine consumption; unwantedness of
the pregnancy™* *°
‘ Population of Interest ‘_‘ Estimated Effect that is Detectable
All pregnant women and their offspring | Assuming a sample size of 100,000 pregnancies,
incidence of very preterm birth (<32 weeks) of 2%, and
prevalence of intrauterine infection of 2%, the smallest
detectable relative risk will be approximately 1.5.
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